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(54) MICROWAVE HEATING ELECTRONIC ATOMIZATION APPARATUS, AND CONTROLMETHOD
AND APPARATUS THEREFOR

(57) A microwave heating electronic atomization ap-
paratus (1), and a control method and control apparatus
therefor. The control method comprises: when a micro-
wave heating electronic atomization apparatus (1) per-
forms microwave heating on an atomization medium,
acquiring an output power and a reflection power of a
current unit duration (S300); according to the output
power and the reflection power of the current unit dura-
tion, calculating a power adjustment coefficient (S400);
and, according to the power adjustment coefficient, opti-
mizing the initial power of the next unit duration to obtain
an output power of the next unit duration (S500). By
means of measuring the reflection power of the current
unit duration, the control method adjusts and optimizes
the initial power of the next unit duration on the basis of
the measured reflection power, thus achieving effective
control of the microwave heating electronic atomization
apparatus (1), and improving the control accuracy for the
microwave heating electronic atomization apparatus (1).
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese pa-
tent application No. 2022106148810, filed on June 1,
2022 with the State Intellectual Property Office of China,
the content of which is hereby incorporated by reference
for all purposes.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of heating without burning, and in particular to a
microwave heating electronic atomization apparatus,
and a control method and a control device therefor.

BACKGROUND

[0003] The puff temperature of the heat-not-burn med-
ium is generally in a lower range from 200 centigrade
degrees to 350 centigrade degrees. In order to avoid a
release of harmful components in the medium due to
overheating, the temperature of the heat-not-burn ato-
mizer needs to be accurately controlled. Existing heat-
not-burn atomizers mostly adopt a resistive heating man-
ner, and temperatures thereof are measured by thermo-
couples, and controlled by adjusting outputs of currents
or voltages.
[0004] Microwave heating is a new heat-not-burn tech-
nology, and has the characteristics of overall heating,
non-contact heating, and fast heating rate. In a micro-
wave heating electronic atomization apparatus, if a tem-
perature measurement is performed by a traditional ther-
mal resistance manner, it is easy to be disturbed in the
microwave field, and the heating cannot be controlled
accurately. How to improve the accuracy of controlling
the microwave heating electronic atomization apparatus
is an urgent problem to be solved.

SUMMARY

[0005] In view of the above problems, it is necessary to
provide a microwave heating electronic atomization ap-
paratus, and a control method and a control device there-
for to improve the accuracy of controlling the microwave
heating electronic atomization apparatus.
[0006] In a first aspect, a control method for a micro-
wave heating electronic atomization apparatus is pro-
vided, and the control method includes:

obtaining an output power and a reflected power of a
current unit duration when the microwave heating
electronic atomization apparatus performs micro-
wave heating on an atomization medium;
calculating a power adjustment coefficient according
to the output power and the reflected power of the
current unit duration; and

optimizing an initial power of the next unit duration
according to the power adjustment coefficient to
obtain an output power of the next unit duration,
wherein the output power of the next unit duration
is used for controlling the microwave heating per-
formed by the microwave heating electronic atomi-
zation apparatus on the atomization medium in the
next unit duration.

[0007] In one of the embodiments, calculating the
power adjustment coefficient according to the output
power and the reflected power of the current unit duration
includes: calculating a ratio of the reflected power to the
output power of the current unit duration to obtain a power
ratio; and calculating the power adjustment coefficient
based on the power ratio.
[0008] In one of the embodiments, calculating the
power adjustment coefficient based on the power ratio
includes: determining the corresponding power adjust-
ment amplitude according to the numerical interval of the
power ratio; and obtaining the power adjustment coeffi-
cient according to the power adjustment amplitude.
[0009] In one of the embodiments, the method further
includes: controlling the microwave heating electronic
atomization apparatus to stop working if the power ratio
is greater than a preset threshold.
[0010] In one of the embodiments, the method further
includes: controlling the microwave heating electronic
atomization apparatus to stop working if it is detected
that an interpuff interval of the microwave heating elec-
tronic atomization apparatus is greater than a set thresh-
old.
[0011] In one of the embodiments, before obtaining the
output power and the reflected power of the current unit
duration when the microwave heating electronic atomi-
zation apparatus performs microwave heating on the
atomization medium, the control method further includes:
[0012] determining an initial power of the microwave
heating electronic atomization apparatus in each unit
duration of a heat insulating session according to a preset
power curve. The preset power curve provides power
values of the microwave heating electronic atomization
apparatus in different durations of a preheating session,
of the heat insulating session, and of a temperature rising
session.
[0013] In one of the embodiments, in the preset power
curve, a power range of the preheating session is from
5W to 30W, a power range of the heat insulating session
is from 0 to 20W, and a power range of the temperature
rising session is from 5W to 30W.
[0014] In one of the embodiments, before determining
the initial power of the microwave heating electronic
atomization apparatus in each unit duration of the heat
insulating session according to the preset power curve,
the control method further includes: detecting a type of
the atomization medium, and determining the preset
power curve according to the type of the atomization
medium; or receiving a power setting signal, determining
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the type of the atomization medium according to the
power setting signal, and determining the preset power
curve according to the type of the atomization medium.
[0015] In a second aspect, a control device for a micro-
wave heating electronic atomization apparatus is pro-
vided, and includes:

a data obtaining module configured to obtain an
output power and a reflected power of a current unit
duration when the microwave heating electronic
atomization apparatus performs microwave heating
on an atomization medium;
a data processing module configured to calculate a
power adjustment coefficient according to the output
power and the reflected power of the current unit
duration; and
a power optimizing module configured to optimize an
initial power of the next unit duration according to the
power adjustment coefficient to obtain an output
power of the next unit duration, wherein the output
power of the next unit duration is used for controlling
the heating performed by the microwave heating
electronic atomization apparatus on the atomization
medium in the next unit duration.

[0016] In a third aspect, a microwave heating electro-
nic atomization apparatus is provided, and includes a puff
sensing device, a microwave heating device, a reflected-
power detecting device, and a controller. The controller is
connected to the puff sensing device, the microwave
heating device and the reflected-power detecting device,
and the controller is used for performing a microwave
heating control according to any one of the methods
above.
[0017] To achieve the related objectives above, one or
more aspects of the present application include features
that are fully described hereinafter and specifically cited
in the claims. The following description and the accom-
panying drawings specifically set forth some exemplary
aspects of the one or more aspects. However, these
aspects only indicate some embodiments that adopt
the principles described herein, and the described as-
pects are intended to cover all of these aspects and
equivalent aspects thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Illustrative and non-limiting embodiments of the
present application are described with reference to the
following drawings, and unless otherwise specified, si-
milar reference signs throughout the drawings refer to
similar elements.

FIG. 1 is a flow chart of a control method for a
microwave heating electronic atomization apparatus
according to an embodiment of the present applica-
tion;
FIG. 2 is a flow chart of calculating a power adjust-

ment coefficient based on an output power and a
reflected power of a current unit duration according
to an embodiment of the present application;
FIG. 3 is a flow chart of calculating a power adjust-
ment coefficient based on a power ratio according to
an embodiment of the present application;
FIG. 4 is a flow chart of the control method for the
microwave heating electronic atomization apparatus
according to another embodiment of the present
application;
FIG. 5 is a block diagram showing a structure of a
control device of a microwave heating electronic
atomization apparatus according to an embodiment
of the present application;
FIG. 6 is a schematic structural view of a microwave
heating electronic atomization apparatus according
to an embodiment of the present application.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0019] In order to make the objectives, solutions and
advantages of the present application clearer and better
understood, the present application is further described
in detail hereinafter in conjunction with the accompanying
drawings and embodiments. It should be understood that
the specific embodiments described herein are only used
to explain the present application but not intended to limit
the present application.
[0020] In an embodiment, as shown in FIG. 1, a control
method for a microwave heating electronic atomization
apparatus is provided, and the method includes steps
S300 to S500.
[0021] In step S300, when the microwave heating
electronic atomization apparatus performs microwave
heating on an atomization medium, an output power
and a reflected power of a current unit duration are
obtained.
[0022] For example, a controller may be used to control
the microwave heating device to output microwaves to
heat the atomization medium. According to different ac-
tual needs, the heating process of the microwave heating
electronic atomization apparatus may be divided into
different sessions, and a corresponding reference power
range may be set for each session. For example, accord-
ing to a user’s puffing action, the heating process of the
microwave heating electronic atomization apparatus
may be divided into a preheating session of a first puff
of the user, a heat insulating session in each interpuff
interval, and a temperature rising session during a puff.
After a puff sensing device of the microwave heating
electronic atomization apparatus detects a puff negative
pressure, the controller controls the microwave heating
apparatus to start working. In the preheating session and
the temperature rising session, the controller controls the
microwave heating according to pre-saved reference
power ranges, respectively. In the heat insulating session
in each interpuff interval, the heat insulating session is
divided into a plurality of unit durations, and a corre-
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sponding initial power is set for each unit duration, and in
different unit durations, the controller continuously con-
trols the microwave heating apparatus to work to keep a
held temperature in a stable temperature region. When
the current unit duration is the first unit duration of the heat
insulating session, the controller, using the preset initial
power as the output power, controls the microwave heat-
ing apparatus to perform the microwave heating. When
the current unit duration is the second or any subsequent
unit duration of the heat insulating session, the controller
controls the microwave heating device to perform micro-
wave heating according to the output power optimized in
the current unit duration. During the microwave heating,
the reflected power in the current unit duration is detected
by a reflected-power detecting device and fed back to the
controller.
[0023] It may be understood that the value of the unit
duration may be set according to actual applications. For
example, the unit duration may be 1 ms or any other
duration, and the minimum resolution of the unit duration
may be from 1 µs to 1 second. In addition, in other
embodiments, the heating process of the microwave
heating electronic atomization apparatus may be divided
into other different sessions, and the microwave heating
is controlled based on multiple unit durations in one or
more sessions.
[0024] In step S400, a power adjustment coefficient is
calculated according to the output power and the re-
flected power of the current unit duration.
[0025] Specifically, after obtaining the output power
and the reflected power of the current unit duration, the
controller determines the power adjustment coefficient
used for optimizing the initial power of a next unit dura-
tion, according to a ratio of the reflected power to the
output power in the current unit duration, thereby adjust-
ing an actual output power of the microwave heating
electronic atomization apparatus based on the deter-
mined power adjustment coefficient. Alternatively, the
controller may also determine the power adjustment
coefficient of the next unit duration according to the
reflected power and the output power of the current unit
duration by using any other algorithm.
[0026] In step S500, the initial power of the next unit
duration is optimized according to the power adjustment
coefficient to obtain the output power of the next unit
duration.
[0027] The output power of the next unit duration is
used for controlling the heating performed by the micro-
wave heating electronic atomization apparatus on the
atomization medium in the next unit duration. Specifi-
cally, after calculating the power adjustment coefficient,
the controller may multiply the initial power of the next unit
duration by the power adjustment coefficient to obtain the
output power of the next unit duration, that is: Pnn = K ×
Pn, where, n ≥ 2, K denotes the power adjustment coeffi-
cient, Pn denotes the initial power of the n-th unit dura-
tion, and Pnn denotes the output power of the n-th unit
duration. When the next unit duration of the heat insulat-

ing session starts, the controller controls the microwave
heating device to perform the microwave heating accord-
ing to the calculated output power. It may be understood
that in other embodiments, the controller may also de-
termine the output power of the next unit duration by other
methods according to the power adjustment coefficient.
By detecting the output power and the reflected power in
real time during the heating process, the real-time power
required by the atomization medium in the heating pro-
cess may be calculated. Therefore, by detecting and
feeding back the reflected power, the output power
may be controlled and adjusted in real time to achieve
an effective control for the puff process of the microwave
heating electronic atomization apparatus.
[0028] In the control method for the microwave heating
electronic atomization apparatus, the reflected power of
the current unit duration is detected, and the initial power
of the next unit duration is adjusted and optimized based
on the detected reflected power, thus achieving an effec-
tive control for the microwave heating electronic atomi-
zation apparatus and improving the control accuracy of
the microwave heating electronic atomization apparatus.
[0029] In an embodiment, as shown in FIG. 2, step
S400 includes step S410 and step S420.
[0030] In step S410, a ratio of the reflected power to the
output power of the current unit duration is calculated to
obtain a power ratio. After obtaining the output power and
the reflected power of the current unit duration, the con-
troller calculates the ratio of the reflected power to the
output power and obtains the power ratio.
[0031] In step S420, the power adjustment coefficient
is calculated based on the power ratio. Similarly, taking
the example that the controller multiplies the initial power
of the next unit duration by the power adjustment coeffi-
cient to obtain the output power of the next unit duration,
the controller may save a corresponding relationship
between power ratios and power adjustment coefficients
in advance. When the power adjustment coefficient is
being determined based on the power ratio, the larger the
power ratio means that the more microwave power is not
absorbed by the atomization medium, then the smaller
the power adjustment coefficient may be set, that is, the
larger the adjustment amplitude of the output power of the
next unit duration is. After the actual power ratio of the
current unit duration is calculated, the power adjustment
coefficient for the power optimization of the next unit
duration may be determined based on the actual power
ratio and the pre-saved corresponding relationship, so
that the output power of the microwave heating electronic
atomization apparatus can meet actual needs.
[0032] Further, in an embodiment, as shown in FIG. 3,
step S420 includes step S422 and step S424.
[0033] In step S422, a corresponding power adjust-
ment amplitude is determined according to a numerical
range of the power ratio. Specifically, the corresponding
relationship between different numerical ranges and the
power adjustment amplitudes may be established in
advance. After calculating the power ratio, the controller
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determines the numerical range where the power ratio is
located, and then determines the corresponding power
adjustment amplitude.
[0034] In step S424, a power adjustment coefficient is
obtained according to the power adjustment amplitude.
The power adjustment coefficientKmay be calculated by
different methods according to different manners of de-
termining the power adjustment amplitude. If the power
adjustment amplitude increases with the increase of the
power ratio, the power adjustment coefficient decreases
with the increase of the power adjustment amplitude; if
the power adjustment amplitude decreases with the in-
crease of the power ratio, the power adjustment coeffi-
cient increases with the increase of the power adjustment
amplitude.
[0035] It may be understood that the corresponding
relationship between the numerical range and the power
adjustment amplitude is nonunique and may be adjusted
according to actual needs. In an embodiment, when a
ratio of the reflected powerPr to the output power P is less
than 0.1, the output power remains unchanged, and the
power adjustment coefficient K = 1, that is, Pnn = Pn
(where n≥2). When the ratio of the reflected power Pr to
the output power P is greater than or equal to 0.1 and less
than 0.2, the actual output power is reduced by 15%, and
the power adjustment amplitude is 0.15, andK=1 - 0.15 =
0.85, that is, Pnn = 0.85 × Pn. When the ratio of the
reflected powerPr to the output power P is greater than or
equal to 0.2 and less than 0.3, the actual output power is
reduced by 25%, and the power adjustment amplitude is
0.25, and K = 1 - 0.25 = 0.75, that is, Pnn = 0.75 × Pn.
When the ratio of the reflected power Pr to the output
power P is greater than or equal to 0.3 and less than 0.4,
the actual output power is reduced by 35%, and the
power adjustment amplitude is 0.35, and K = 1 - 0.35 =
0.65, that is, Pnn = 0.65 × Pn. When the ratio of the
reflected powerPr to the output power P is greater than or
equal to 0.4 and less than 0.5, the actual output power is
reduced by 45%, and the power adjustment amplitude is
0.45, and K = 1 - 0.45 = 0.55, that is, Pnn = 0.55 × Pn.
[0036] In addition, in an embodiment, the method
further includes: if the power ratio is greater than a preset
threshold, the microwave heating electronic atomization
apparatus is controlled to stop working to prevent the
reflected power from being too large to damage the
microwave heating device. The value of the preset
threshold is nonunique. For example, in this embodi-
ment, the preset threshold may be set to be 0.5. When
the ratio of the reflected powerPr to the output power P is
greater than or equal to 0.5, the controller controls the
microwave heating device to stop outputting micro-
waves, and the microwave heating electronic atomiza-
tion apparatus stops working.
[0037] In an embodiment, as shown in FIG. 4, the
method further includes step S600. In step S600, if it is
detected that the interpuff interval of the microwave
heating electronic atomization apparatus is greater than
a set threshold, the microwave heating electronic atomi-

zation apparatus is controlled to stop working. A detailed
value of the preset threshold is nonunique and may be set
according to actual needs. In this embodiment, the
threshold may be set to 90 seconds. The controller
may determine the puff duration of the user based on
the puff negative pressure detected by the puff sensing
device. In the heat insulating session of each interpuff
interval, the controller monitors the change of reflected
power, and adjusts the actual output power in real time.
When it is detected that the interpuff interval of the user
exceeds the set threshold, it may be determined that the
user stops using the microwave heating electronic ato-
mization apparatus. At this time, the controller controls
the microwave heating device to stop outputting micro-
waves, thereby avoiding energy waste caused by con-
tinuous heating.
[0038] In addition, when the interpuff interval of the
microwave heating electronic atomization apparatus is
greater than the preset threshold, the method may further
include a step of outputting a prompt information. Spe-
cifically, the microwave heating electronic atomization
apparatus may further include an information prompting
device connected to the controller. The type of the in-
formation prompting device is nonunique, and may be
one or more of a display screen, an indicator light, and a
speaker. When the interpuff interval of the microwave
heating electronic atomization apparatus is greater than
the preset threshold, the controller may also output the
prompt information through the information prompting
device to remind the user that the microwave heating
electronic atomization apparatus stops working.
[0039] In an embodiment, continuing to refer to FIG. 4,
before step S300, the method further includes step S200.
In step S200, the initial power of the microwave heating
electronic atomization apparatus in each unit duration of
the heat insulating session is determined according to a
preset power curve.
[0040] The preset power curve provides power values
of the microwave heating electronic atomization appara-
tus in different durations of the preheating session, of the
heat insulating session and of the temperature rising
session. Specifically, the preset power curve incudes
one or more different power curves that are set and
matched according to different atomization mediums.
The preset power curve includes different time/power
values set by the microwave heating electronic atomiza-
tion apparatus for the preheating session of the first puff,
the heat insulating session in each interpuff interval, and
the temperature rising session during a puff. In the pre-
heating session, the heat insulating session and the
temperature rising session, the controller controls the
microwave heating according to the corresponding
power data stored in the preset power curve. In the heat
insulating session, the controller also optimizes and ad-
justs the preset power curve in real time based on the
detected and fed back power to ensure the precise and
stability of the control. The power ranges set in the preset
power curve for different sessions may also be set ac-
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cording to actual conditions. In this embodiment, in the
preset power curve, the power range of the preheating
session is from 5W to 30W, the power range of the heat
insulating session is from 0 to 20W, and the power range
of the temperature rising session is from 5W to 30W.
[0041] Furthermore, in an embodiment, as shown in
FIG. 4, before step S200, the method further includes
step S100. In step S100, the type of the atomization
medium is detected, and the preset power curve is de-
termined according to the type of the atomization med-
ium.
[0042] Specifically, the controller may save corre-
sponding preset power curves according to various types
of atomization mediums. The microwave heating elec-
tronic atomization apparatus may also include a medium
detecting device connected to the controller. After the
user accommodates the atomization medium in a med-
ium insertion port of the microwave heating electronic
atomization apparatus, the type of the atomization med-
ium is detected by the medium detecting device, and the
detection result is fed back to the controller. The controller
determines the corresponding preset power curve ac-
cording to the detection result. The detecting methods of
the medium detecting device for detecting the type of the
medium is nonunique. The medium detection may be
realized by various methods, such as a dielectric property
detection and identification of the atomization medium, a
QR code recognition, and a specific identification plate
recognition.
[0043] In another embodiment, the method further in-
cludes: receiving a power setting signal, determining the
type of the atomization medium according to the power
setting signal, and determining the preset power curve
according to the type of atomization medium. In this
embodiment, the power setting signal may be manually
inputted, and the controller determines the correspond-
ing type of the medium according to the received power
setting signal, thereby selecting the preset power curve.
The method of inputting the power setting signal to de-
termine the type of atomization medium is nonunique,
and may be, for example, pressing a start button twice
quickly corresponding to a medium A, pressing the start
button three times quickly corresponding to a medium B,
and pressing the start button once long and then pressing
the start button once short corresponding to a medium C,
etc.
[0044] In order to better understand the control method
for the microwave heating electronic atomization appa-
ratus, the electronic atomization apparatus is taken as an
example for detailed description hereinafter.
[0045] The microwave heating is a form of electromag-
netic wave radiation heating. The conventional and
widely used temperature measurement through a ther-
mal resistor is easily disturbed in the microwave field,
thus resulting in signal interference, inaccurate tempera-
ture measurement, and even phenomenon of thermal
resistor heating or igniting to conduct wave. Not only can
the temperature not be accurately measured, but also the

stability of the microwave field and the normal use of the
device are affected. Therefore, other appropriate tem-
perature control methods are required. The existing tem-
perature control method for the microwave heat-no-burn
medium is performed byusing a presetpower-time curve.
However, the adaptability of the power curve has great
uncertainty in an actual puff, thus resulting in large tem-
perature fluctuations and difficulty in ensuring consis-
tency of the taste of puffs.
[0046] Based on the above research, for the purpose of
overcoming the disadvantages of the prior art, the pre-
sent application provides a control method for a micro-
wave heating electronic atomization apparatus, which
makes use of the characteristics of the microwave heat-
ing, solves the problems that temperature measurement
performed by resistance is unstable and susceptible to
be interfered under the condition of the microwave heat-
ing, and realizes a more accurate control for the micro-
wave heating electronic atomization apparatus. What’s
more, the method can also effectively protect the normal
and stable use of the microwave heating device.
[0047] Specifically, during the microwave heating,
when the output microwave power cannot be completely
absorbed by the heated material, a reflected power will be
generated. An excessive reflected power will not only
damage the solid-state microwave source to affect a
service life thereof, but also cause unnecessary energy
loss and increase energy consumption. By arranging a
reflected power detecting device in the solid-state micro-
wave source, the reflected power can be detected and
fed back. The real-time power required by the medium in
the heating process can be calculated and characterized
by detecting the output power and the reflected power in
real time. Correspondingly, the corresponding tempera-
ture of the heated material may be more accurately
characterized. Therefore, the puff process of the micro-
wave heating electronic atomization apparatus can be
effectively controlled through detecting and feeding back
the reflected power, and then controlling and adjusting
the output power in real time through a certain algorithm
logic.
[0048] The control method provided in the present
application performs a control and an adjustment by
using the preset power curve and by detecting the re-
flected power. During the puff, the change of reflected
power during the puff is detected in real time, and then the
controller adjusts the actual output power in real time
according to the real-time reflected power and the ratio of
the reflected power to the output power or according to
other algorithms, and optimizes and adjusts the preset
power curve in real time to ensure the precise and sta-
bility of the control.
[0049] The preset power curve includes one or more
different power curves that are set and matched accord-
ing to different atomization mediums. The selection of a
specific preset power curve is achieved through the
identification of different atomization mediums by the
atomization apparatus. The atomization medium may
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be identified by the atomization apparatus through a
dielectric property detection and identification of the ato-
mization medium, a QR code recognition, or a specific
identification plate recognition, etc.
[0050] The preset power curve includes time/power
values set according to the preheating session of the
first puff, the heat insulating session in each interpuff
interval, and the temperature rising session during the
puff. In the present application, the operating tempera-
ture of the microwave heating electronic atomization
apparatus is from 100 centigrade degrees to 350 centi-
grade degrees. The puff time of each heat-not-burn
atomization medium is from 120 seconds to 600 sec-
onds, where the preheating session of the first puff is from
1 second to 10 seconds, and a duration after a puff and
before a next buff is the heat insulating session, and a
duration of each insulating session is from 10 seconds to
90 seconds. The process of each puff is a temperature
rising session, and a duration of the temperature rising
session is from 1 second to 5 seconds.
[0051] The microwave heating electronic atomization
apparatus provided by the present application is provided
with a puff sensing device, which can accurately sense
the start and the end of each puff and feed them back to
the controller. When the duration between two puffs
exceeds 90 seconds, the microwave heating electronic
atomization apparatus stops outputting a microwave and
sends out a prompt information. The working output
power of the microwave heating electronic atomization
apparatus is in a range from 0 to 30W, and the power may
be stepless adjustable from 0 to 30W, and the minimum
adjustable unit is 0.1W. In order to improve the conve-
nience of puffing, reduce a waiting time for puffing and
realize a rapid atomization of the first puff, the power for
the rapid temperature rising at the start is from 5W to
30W, and the preset power for the heat insulating is from 0
to 20W, and the preset power for the puff temperature
rising is from 5W to 30W.
[0052] In the heat insulating session, the controller
continuously outputs powers P1, P2 , ..., and Pn accord-
ing to the preset initial power at time t1, t2, ... , and tn, to
keep the held temperature in a stable temperature range,
where the minimum resolution unit of the unit duration t
may be from 1µs to 1 second, and the held temperature is
from 100 centigrade degrees to 250 centigrade degrees.
In the actual working process, the controller adjusts and
optimizes the preset initial power through the detection
and the feedback of the reflected power, and outputs the
preset initial power in the first unit duration t1 just after the
heat insulation session starts. After the reflected power
detecting device detects the reflected power Pr1 of the
initial output power P1, the controller calculates the ratio
of reflected power (Pr1) to the output power (P1), and
then determines the actual output power P22 of the next
unit duration t2 according to the ratio, and then deter-
mines the actual output power P33 of the next unit dura-
tion t3 according to the ratio of the reflected power Pr2 to
the output power P22 of the unit duration t2, and con-

tinuously outputs the actual output powers P44, P55, ... ,
and Pnn of the unit durations t4, t5, ... , and tn in se-
quence.
[0053] Further, the actual output powerPnn of the next
unit duration is determined according to the ratio of the
reflected power (Prn) to the output power (Pn) of the
current unit duration, and the determination method is
Pnn = K × Pn , where K denotes a power adjustment
coefficient, and a value thereof varies according to the
ratio of the reflected power (Prn) to the output power (Pn),
and also varies according to the different components of
the adapted atomization medium.
[0054] Further, the method for determining the actual
output power is as follows: when the ratio of the reflected
powerPr to the output powerP is less than 0.1, the output
power remains unchanged, and Pnn = Pn (where n≥2);
when the ratio of the reflected power Pr to the output
power P is greater than or equal to 0.1 and less than 0.2,
the actual output power is reduced by 15%, and K = 1 -
0.15 = 0.85, that is,Pnn= 0.85 ×Pn;when the ratio of the
reflected powerPr to the output power P is greater than or
equal to 0.2 and less than 0.3, the output power is
reduced by 25%, and K = 1 - 0.25 = 0.75, that is, Pnn
= 0.75 × Pn; when the ratio of the reflected power Pr to
the output power P is greater than or equal to 0.3 and less
than 0.4, the output power is reduced by 35%, andK= 1 -
0.35 = 0.65, that is,Pnn= 0.65 ×Pn;when the ratio of the
reflected powerPr to the output power P is greater than or
equal to 0.4 and less than 0.5, the actual output power is
reduced by 45%, and K = 1 - 0.45 = 0.55, that is, Pnn =
0.55 ×Pn; when the ratio of the reflected power Pr to the
output power P is greater than or equal to 0.5, the power
output is stopped, and the microwave heating electronic
atomization apparatus stops working.
[0055] The control method adjusts the actual output
power in real time, according to the preset power curve
and the detection and the feedback of the reflected
power, and identifies different atomization mediums by
identification to obtain different matched and preset
power curves, and performs power controls in the pre-
heating session of the first puff, in the heat insulating
session in each interpuff interval, and in the temperature
rising session during the puff separately, according to the
preset power curve. Moreover, the corresponding power
adjustment coefficient K is determined according to the
ratio of the reflected power (Pr1) to the output power (P1)
to adjust and optimize the preset power curve in real time,
thereby effectively realizing a systematic control while
improving the safety and the service life of the microwave
heating electronic atomization apparatus.
[0056] Based on the same inventive concepts, a con-
trol device for a microwave heating electronic atomiza-
tion apparatus for implementing the control method for
the microwave heating electronic atomization apparatus
above is also provided in the embodiments of the present
application. The solutions provided by the device for
solving the problem are similar to the solutions described
in the above method, so for the specific limitations of one
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or more embodiments of the control device for the micro-
wave heating electronic atomization apparatus provided
hereinafter, the limitations of the control methods for the
microwave heating electronic atomization apparatus
above may be referred to, and will not be repeatedly
described hereinafter.
[0057] In an embodiment, as shown in FIG. 5, a control
device for a microwave heating electronic atomization
apparatus is also provided, and the control device in-
cludes a data obtaining module 100, a data processing
module 200, and a power optimizing module 300. The
data obtaining module 100 is configured to obtain an
output power and a reflected power of a current unit
duration when the microwave heating electronic atomi-
zation apparatus performs microwave heating on an
atomization medium. The data processing module 200
is configured to calculate a power adjustment coefficient
according to the output power and the reflected power of
the current unit duration. The power optimizing module
300 is configured to optimize the initial power of the next
unit duration according to the power adjustment coeffi-
cient to obtain the output power of the next unit duration.
The output power of the next unit duration is used for
controlling the heating performed by the microwave heat-
ing electronic atomization apparatus on the atomization
medium in the next unit duration.
[0058] In an embodiment, the data processing module
200 is further configured to calculate a ratio of the re-
flected power to the output power of the current unit
duration to obtain a power ratio, and calculate a power
adjustment coefficient according to the power ratio.
[0059] In an embodiment, the data processing module
200 is further configured to determine a corresponding
power adjustment amplitude according to a numerical
range of the power ratio, and obtain a power adjustment
coefficient according to the power adjustment amplitude.
[0060] In an embodiment, the control device further
includes an atomization control module, and the atomi-
zation control module is configured to control the micro-
wave heating electronic atomization apparatus to stop
working if the power ratio is greater than a preset thresh-
old.
[0061] In an embodiment, the atomization control mod-
ule is further configured to control the microwave heating
electronic atomization apparatus to stop working when it
is detected that an interpuff interval of the microwave
heating electronic atomization apparatus is greater than
a set threshold.
[0062] In an embodiment, the control device further
includes a power setting module, and the power setting
module is configured to determine an initial power of the
microwave heating electronic atomization apparatus in
each unit duration in the heat insulating session accord-
ing to a preset power curve. The preset power curve
provides power values of the microwave heating electro-
nic atomization apparatus at different durations in the
preheating session, the heat insulating session and the
temperature rising session.

[0063] In an embodiment, the power setting module is
further configured to detect a type of the atomization
medium and then determine the preset power curve
according to the type of the atomization medium.
[0064] For the specific limitations of the control device
for the microwave heating electronic atomization appa-
ratus, the limitations of the control methods for the micro-
wave heating electronic atomization apparatus above
may be referred to, and will not be repeatedly described
hereinafter. Each module in the control device of the
microwave heating electronic atomization apparatus
may be implemented in whole or in part by software,
hardware and a combination thereof. Each of the above
modules may be embedded in or independent of a pro-
cessor of a computer device in the form of hardware, or
may be stored in a memory of the computer device in the
form of software, so that the processor can call and
execute the operations corresponding to each of the
above modules.
[0065] In an embodiment, a microwave heating elec-
tronic atomization apparatus is further provided, and
includes a puff sensing device, a microwave heating
device, a reflected-power detecting device and a con-
troller. The controller is connected to the puff sensing
device, the microwave heating device and the reflected-
power detecting device, and the controller is used for
performing a microwave heating control according to the
above method. Furthermore, the microwave heating
electronic atomization apparatus also includes an infor-
mation prompting device and a medium detecting device
which are connected to the controller.
[0066] In addition, as shown in FIG. 6, the microwave
heating electronic atomization apparatus 1 further in-
cludes a housing, and a medium insertion port 2 and a
switch 3 which are arranged on the housing. The puff
sensing device, the microwave heating device, the re-
flected-power detecting device, the medium detecting
device, and the controller are all arranged inside the
housing, and the information prompting device is visibly
arranged on the housing. When the user presses the
switch 3, the microwave heating electronic atomization
apparatus 1 starts working, and enters the preheating
session of the first puff after the puff sensing device
detects that a puff negative pressure exists, and then
in the heat insulating session in each interpuff interval,
the output power is adjusted in real time according to a
detected and fed back reflected power, so as to realize an
effective control for the puff process of the microwave
heating electronic atomization apparatus 1.
[0067] The technical features of the above-mentioned
embodiments may be combined arbitrarily. In order to
make the description concise, not all possible combina-
tions of the technical features are described in the em-
bodiments. However, as long as there is no contradiction
in the combination of these technical features, the com-
binations should be considered as in the scope of the
present application.
[0068] The above-described embodiments are only
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several implementations of the present application, and
the descriptions are relatively specific and detailed, but
they should not be construed as limiting the scope of the
present patent application. It should be understood by
those of ordinary skill in the art that various modifications
and improvements may be made without departing from
the concept of the present application, and they all fall
within the protection scope of the present application.
Therefore, the patent protection of the present applica-
tion shall be defined by the appended claims.

Claims

1. A control method for a microwave heating electronic
atomization apparatus, characterized by compris-
ing:

obtaining an output power and a reflected power
of a current unit duration when the microwave
heating electronic atomization apparatus per-
forms microwave heating on an atomization
medium;
calculating a power adjustment coefficient ac-
cording to the output power and the reflected
power of the current unit duration; and
optimizing an initial power of the next unit dura-
tion according to the power adjustment coeffi-
cient to obtain an output power of the next unit
duration, wherein the output power of the next
unit duration is used for controlling the heating
performed by the microwave heating electronic
atomization apparatus on the atomization med-
ium in the next unit duration.

2. The control method according to claim 1, wherein
calculating the power adjustment coefficient accord-
ing to the output power and the reflected power of the
current unit duration, comprises:

calculating a ratio of the reflected power to the
output power of the current unit duration to ob-
tain a power ratio; and
calculating the power adjustment coefficient
based on the power ratio.

3. The control method according to claim 2, wherein
calculating the power adjustment coefficient based
on the power ratio comprises:

determining a power adjustment amplitude ac-
cording to a numerical range of the power ratio;
and
obtaining the power adjustment coefficient ac-
cording to the power adjustment amplitude.

4. The control method according to claim 2, further
comprising:

controlling the microwave heating electronic atomi-
zation apparatus to stop working if the power ratio is
greater than a preset threshold.

5. The control method according to claim 1, further
comprising:
controlling the microwave heating electronic atomi-
zation apparatus to stop working if it is detected that
an interpuff interval of the microwave heating elec-
tronic atomization apparatus is greater than a set
threshold.

6. The control method according to any one of claims 1
to 5, wherein, before obtaining the output power and
the reflected power of the current unit duration when
the microwave heating electronic atomization appa-
ratus performs microwave heating on the atomiza-
tion medium, the control method further comprises:

determining an initial power of the microwave
heating electronic atomization apparatus in
each unit duration of a heat insulating session
according to a preset power curve;
wherein, the preset power curve provides power
values of the microwave heating electronic ato-
mization apparatus in different durations of a
preheating session, of the heat insulating ses-
sion, and of a temperature rising session.

7. The control method according to claim 6, wherein, in
the preset power curve, a power range of the pre-
heating session is from 5W to 30W, a power range of
the heat insulating session is from 0 to 20W, and a
power range of the temperature risingsession is from
5W to 30W.

8. The control method according to claim 6, wherein
before determining the initial power of the microwave
heating electronic atomization apparatus in each
unit duration of the heat insulating session according
to the preset power curve, the control method further
comprises:

detecting a type of the atomization medium, and
determining the preset power curve according to
the type of the atomization medium; or
receiving a power setting signal, determining the
type of the atomization medium according to the
power setting signal, and determining the preset
power curve according to the type of the atomi-
zation medium.

9. A control device for a microwave heating electronic
atomization apparatus, characterized by compris-
ing:

a data obtaining module configured to obtain an
output power and a reflected power of a current
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unit duration when the microwave heating elec-
tronic atomization apparatus performs micro-
wave heating on an atomization medium;
a data processing module configured to calcu-
late a power adjustment coefficient according to
the output power and the reflected power of the
current unit duration; and
a power optimizing module configured to opti-
mize an initial power of the next unit duration
according to the power adjustment coefficient to
obtain an output power of the next unit duration,
wherein the output power of the next unit dura-
tion is used for controlling the heating performed
by the microwave heating electronic atomization
apparatus on the atomization medium in the
next unit duration.

10. The control device according to claim 9, wherein the
data obtaining module is further configured to:

calculate a ratio of the reflected power to the
output power of the current unit duration to ob-
tain a power ratio; and
calculate the power adjustment coefficient
based on the power ratio.

11. The control device according to claim 10, wherein
the data obtaining module is further configured to:

determine a power adjustment amplitude ac-
cording to a numerical range of the power ratio;
and
obtain the power adjustment coefficient accord-
ing to the power adjustment amplitude.

12. The control device according to claim 10, further
comprising:
an atomization control module configured to control
the microwave heating electronic atomization appa-
ratus to stop working when the power ratio is greater
than a preset threshold.

13. The control device according to claim 9, further
comprising:
an atomization control module configured to control
the microwave heating electronic atomization appa-
ratus to stop working if it is detected that an interpuff
interval of the microwave heating electronic atomi-
zation apparatus is greater than a set threshold.

14. The control device according to any one of claims 9
to 13, further comprising:

a power setting module configured to determine
an initial power of the microwave heating elec-
tronic atomization apparatus in each unit dura-
tion of a heat insulating session according to a
preset power curve,

wherein, the preset power curve provides power
values of the microwave heating electronic ato-
mization apparatus in different durations of a
preheating session, of the heat insulating ses-
sion, and of a temperature rising session.

15. The control device according to claim 14, wherein, in
the preset power curve, a power range of the pre-
heating session is from 5W to 30W, a power range of
the heat insulating session is from 0 to 20W, and a
power range of the temperature risingsession is from
5W to 30W.

16. The control device according to claim 14, wherein
the power setting module is further configured to
detect a type of the atomization medium, and deter-
mine the preset power curve according to the type of
the atomization medium.

17. A microwave heating electronic atomization appa-
ratus, characterized by comprising a puff sensing
device, a microwave heating device, a reflected-
power detecting device, and a controller, wherein
the controller is connected to the puff sensing device,
the microwave heating device and the reflected-
power detecting device, and the controller is used
for performing a microwave heating control accord-
ing to the method of any one of claims 1 to 8.
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